Thyroid hormone-induced morphological differentiation and maturation of astrocytes are mediated through the beta-adrenergic receptor.
The molecular mechanisms associated with thyroid hormone (TH)-induced maturation of astrocytes have been studied using primary cultures. We have previously demonstrated that unlike normal astrocyte cultures, hypothyroid cultures fail to differentiate from flat polygonal cells with epithelioid morphology into mature process-bearing cells with stellate morphology. Addition of TH to the hypothyroid cells reverses the effect, and astrocytes transform into stellate cells. The beta-adrenergic receptor (beta-AR) agonist isoproterenol (ISP) has a similar effect, whereas simultaneous addition of the beta-adrenergic antagonist propranolol blocks the differentiation induced by TH or ISP. Addition of TH or ISP to hypothyroid cultures is also associated with a decrease in the level of filamentous cytoskeletal (F(i)) actin and an increase in the level of actin mRNA. Although addition of propranolol inhibited the decline in the level of F(i) actin in the TH- or ISP-supplemented cells as well as the induction of actin mRNA by TH, it partially inhibited the ISP-induced actin mRNA in these cultures. The hormone-induced maturation appears to be selectively regulated through the beta(2)-AR. The overall results indicate that the beta-adrenergic system plays an obligatory role in promoting TH-induced differentiation and maturation of astrocytes and in regulating the hormone-induced expression of actin and its intracellular organization in a way conducive to the morphological differentiation of the cells.